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COMPLETE SPECIFICATION 



Improvements in the Manufacture of Complex Protein Compounds 



We, Kasl This, of Diefeobtcfastzasse II, 
Mmvhea-Sola, Gamtny, Masxxh Steell, 
of CfaabexBstnase 97» Mrmcfcen 25, Germany, 
and Artoh Kaixjjahdfp, of Got Fitiham bd 
5 Mrachen, Geanaay, all Gennan cmaos, do 
hereby declare the mvwifwm, tor which we 
pray that a patent may be granted to us, and 
the ppflhod by which it a to be perfb rmcdj 
to be pattkolatiy '^t**' in and by the 

10 foflowagsttte ment:^ 

The present invention is concealed with a 
process for the production of therapeutically 
valuable rw r ^^ r protein compounds of the 
inctatcoBtt to eahs of the chlorophyll and 

15 p or phy r in series, as well as of thesr decom- 
position products, such as the biBrnhfncids. 

Varioos uiuccasca are known for the pro- 
duedon of rThrm u^um ^iesh hlooc^ Hiowev^?, 
coroplejc prottjO^^hloropxryll and *ehlorophyfltti 

2Q products have sotj, however, himerte been 

According to the present iht^ jrtiou there v s 
provided 8 process for the piodnxtfon of com- 
pies protcm cosnpeunds of metal oonrpJcsces of 

25 thechbrophyfl and porphyrin series, as well as 
of their decomposition products, such as bsh* 
ruhxnoids, wherem a solution of a ptotess* 
ficeons substance fa added to a solution of a 
metal ffrrppfcx of me chlorophyll or porphyrin 

30 series or of & deoonmosnion product thereat 
such at a biErchmoxQ) and the resulting com- 
plex cnmpoimd isolated nx a known manner* 

If the proteinacecDs substance used con* 
tains fibrin (eg. fre sh blood), the coinpouuds 

35 obtained ere fiKwn^ iw»aUAiHr< i j >ii yi i 

ox KhfrnuphylHa compounds m which the 
chlorophyll or chlorophyifin is combined with 
the fibrm m such a manner tbat it cannot be 
leached out with water. 

40 AQ protexz&ceotts sobstsnces, such as native 
proteins, fox ^w^i pT^ blood pl asma and 
albumen, are suitable for the process according 
to the present mv njlion but water-soluble ox 
wateMQfflbiheed proteins ate particularly 

45 suitable. 

PVfat&nU] 



The products pro dnc ed by the process * 
to the present invention may be 
Dan the iwictifffl mixture- by die 
of a Bixhehle proieoH^usQp&etlng 
such as alcohol or amour. However, 50 
instead of pj e cipha tmg the products, 
they may also be obtained by tptsy-drying 
the reaction niiuuie in vacuo. When the 
products are obtained by prcaphaticsi, they 
arc filmed off and, if n ec evsary, dried, 55 

The driftd prod nets can be used therapeutic** 
aSy in die farm of fine powders but they can 
also be further worked up xnto nsual fitrms 
"f medtcamcntt 

The Mowing Kxaurrtte axe pven for the 60 
purpose of iHustratmg me mvennoai;-— 
Example 1 
73 litres of fresh animal blood, fbr 

yh^^p ^ OX ib0t8( bloody 8EC ftddfidy 

rnftfartely after having been, withdrawn ! 
the animal, to 2 litres of a 0.250% solution of 
a chiasm c^-ccppcr-codium salL 

The mrrture is allowed to stand tor a tew 
hours pu ^i ? cosgulatjon sets m and sepsxa** 
con of the fi^yn fli—chlorm "Cfcomplex com* 
zucxiceSa As soon, as cosonlez has entirely 
precnsuUed, the reaction mmure is filte r ed 
and the compound obtained washed with 
water until the washing water so longer coo- 
tains blood-colooring matter. It is then care* 75 
fuDy dried, if necessary m vacuo. 
Example 2 

6 litres of fitsh arums! blood are introduced 
under the above woAing conditions into 
2 htres oft 03% solution of a rhodin_ 
compiex sodium salt end worked up 
scribed above* 
Example 3 

Fresh blood from a slaughter house is first 
treated with an enti-ccaguknt, such as a 
mixture cf phosphates and pyrophosphates, 
and the whole then ceuiiifuged m order to 
remove me solid constituents; the blood plasma 
so obtained is used for the further working up* 

15 gms. of dblorin Cf-copper-sodiuxn salt 90 
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arc first dissolved in a small quantity of water 
arri then added to 2 Hires of plasm with good 
gt hxitte^ 2 litres of fKffifljne 1 am then 
purtiuuwise at room tempc [azure and with good 

5 storing to die reaction mhtont Tneresnmag 
cnnmkx pr rod [frcfaloTjott-Ct compound is so* 
lnted by xthm&on. 

The g^^^* uAupuuud obtained as» if 
necessary, dried ts cocao. The chlorin cfc- 

10 copp er component it chemically firmly bound 
yn the rwnplfy compound obtained so that it 
cannot be washed oat with water, alcohol or 



15 



Example 4 

100 gms. "Jabcasein" are cum/cued by the 
addition of an aftaH, such as a dftfe sctfution 
of caustic soda* into a sodium-casein solution. 
To this, saktkn these, is added, with good 
stnxtng) as acetone 
20 of copper pheophyun. The resnhant rmVtnrr 
is worked up in the above-described manner* 

An aqueous sofaaion containing gms. ot 
haemaxopatphyria-Fe wwrpigg sodium salt is 
25 added to 1 litre of egg albumen. The resultant 
aanpound is pitt ijiiimed, with good 
sthnng, by the addition of 1 litre of ethane! 
Example 6 
2 litres of chlorm cyiron-sodlnm salt solution 
30 are introduced into two Vats of pl asms. T he 
reaction rmxture is then carefully sprayed « 
two* and the powder obtained isolated for 
fuiihei working up. 
rhtptm and zhodin g* used in the above 
35 Examples are described by H. Fischer and 
EL Orth in "Die Chemie des Pyrrols", VoL II, 
2/1940, p.91 et sea. and in Example 14 of 
Pstm Speculation No. 407,486. "Labcasem" 
is a prctek which has been coagulated by an 
40 enzyme, such as rennet. 

The co mp l ex ; cornperends according to the 
rnr^rf iit invention arc most suitable as wound 
iimVMiitr .i iri They are very effective in 
and qjrthelisarian of the 



tissues and axe advantageously used in the 45 
treatment of wounds, such as fiesh wounds, 
burns and badly N^^ng ulcers. 
WHAT WE CLAIM IS:— 
1* Process for the production of complex 
protest compounds of metal *p lf of die 50 
chlorophyll and porphyrin serifs, as well as of 
their deasnposhion products, such as buj- 



i a solution of a proteinaceous 
substance is added to a solution of a metal 
complex of the chlorophyll or porphyrin series 55 
or of a decomposition product thereof^ such as 
a bXhruhmoid, and the xesuhrng complex jsp** 
lazed. 

2. Process according to dtim 1, wherein 
the pxoteiuacecus substance is animal blood, 60 
blood ptocr 11 *, rnflk albumen or egg ■fa™™*" 

3> rTOcess according to claim 1 or 2, wherein 
the ww*yt** ^mAwr i* rs oh ted by prpciprTST Ti^iF* 
with a ptotenvprecrphanhg agent. 

4. Process according to claim 3, wherein 65 
the pxotsm-preopitBting agent is alcohol or 



5. Process a c co rding to claim 1 or 2, wherein 
die complex prodnct is itolatrd by spray 



70 

6* Process for the production of rrm ipT" r 
protein aimf**™*** of metal mmj^m^ or the 
chlorophyll and rxnphyrin series, as well as 
of their decomposition products, such as tali— 
rubinoidSj substantially as hereinbefore de- 75 
scribed with reference to any of the i 



7. Complex protein _ 

complexes of the chlorophyj 
series, as well as cf their 



of metal 
and- porphyrin 
Ian pro- 



ducts, such as baErubinaids, whenever pre- 
pared by the process according to any of 
claims 1—6. 

H. A. L. YENNER, 
Chartered Patent Agent, 
1, Great James Street, Bedford Sow, 
London, W.GI. 
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(54) SPRAY DRYING PROCESS 



(71) We, BOEHEINGKR MANNHEIM 

GjrLBiL, of Mannhemi-Waidof, Germany, a 
Body Corporate organised under the lavs of 
Germany, do hereby declare the invention, 
far which we pray that a patent may be 
granted t o us, an d the method by which it 
is to be performed, to be particularly des- 
cribed in and by the following statement: — 
Ths present invention is coccmKd with a 
a spray drying process (for the preparation 
of readily warer-souble [friable dry powders 
and ^MHi^i ft ft^fr 

For recovering labile dry substances from 
solutions, there can only fee used drying 
-processes which operate at low tempera tares. 
The so-caHed freeze drying process anniRTcdly 
ensures an optimum careful treatrnent of 
the material to be dried and thus is especially 
suitable for pw^rm a eeuticals which arc sensi- 
tive to hydrolysis but frcczc-drying plants 
have the disadvantage of being very expen- 
sive not only in the provision the r e of but 
also in operation; furthermore, the capacity of 
such plants ts relatively low, due to the 
discontinuous method of opera- 
tion and the comparatively frngfr cost of 



dried, even in the case of 




, y, attempts have been marie to 

replace freeze drying by the <h«tpw an d 
simpler process of spray drying at row nan* 
-pti dimes however, these attempts have been 
msu t iref ul because the droplets which are 
formed on the spraying of v e ry viscous or 
hygroscopic E quids merely inflate to farm 
hollow sphmrds with residual water in the 
middle which subsequently a ggl o m e ra te to 
form lumps which can s u bseq u e nt ly only 
be dissolved again with great difficulty. This 
undesirable effect can adnuttedly be coun- 
tered by a drastic increase of the drying tem- 
perature but this ieads to ^nrging of the 



45 



50 



material to be , . 

very short drying time. 

In order to overcome tins problem, it was 
suggested some years ago to add to the aque- 
ous^ solutions or suspensions, before the spray 
drying, a low boiling solvent which was in- 
tended to explode die above-mentioned hollow 
spheroids during the drying process doe. to 
res high vapour pressure (see Cfcemito- 
Zcitung, 15/16, 156/1942). 

In experiments which we have carried out, 
we have now found that the desired effect is 
not obtained is the «^ of the drying of 
hygroscopic and/or viscous ■&nrids. The hollow 
spheroids mentioned in the above literature 
reference are admittedly formed due to the 
evaporation of she solvent but, before the 
formation of a dry and thus sufficiently stable 
skin, they explode and those again cefiapse. 
The smaH amount of solvent (2—6%) has, 
in the meantime, evaporated so that, in the 
same way as in the case of spray drying 
without the addition of solvent, lumps axe 
framed which considerably impair not only 
the further drying but also the redissolviag 
of the dry substance. It should aka be 
mentioned that the dried materials also sub- 
borniy retain not inconsiderable amounts of 
the solvent so that they cannot be used as 
ptiannm n ninth tor parenteral adrninrstration. 
_ We have now found that the above-men- 
tianed disadvantages can be avoided in a 
simple manner by the addition of anmiomnm 
salts of volatile adds to the aqueous solu- 
tions of the substance to be dried. 

As ammonium salts of volatile acids, am- 
monium bicarbonate is preferred but mere 
canalso be used, for example, ammonium 
nitrite. 

Not only the bulk volume but also the 
residual moisture in the dried product is 
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dependent upon the concentration of the am- stance nozzks, as wefi as by means of spray 
maniam salts in the wet material Since these plates. Toe atmospheric humidity as so ad- 
prope r d cs are also dependent to a large ex- justed according to the evaporation _ capa- 
tentj upon the product the optimum conceo- city ?t id irr^a ! hnmidity that as air exit 
5 ceooq should be previously ascertained by temperature of 80°CL is, if possible^ not 70 
experimental dryings. However* the coccen— exceeded. In the case of a spray drier with 
tradon is maintain approximately within the a mnrimmn evaporation capacity of 20 litres 
limits of 2—5%; an the case of ammonhmx of water per hour, there is obtained, with an 
bicarbonate, it is about 3%. air ttaonghpur of 300 m'/hr., an entry tem- 

10 Thus, according to me present invention, peratnre of 2O0°C, the exit tsemperamre 75 
there is provided a spray drying process for thereby being 70 — 73 °C 
the preparation of xeaday water-soluble, Since there is immediately formed a 
friable dry powders or granulates, whereat thoroughly dry and friable material, it is pre- 
to an aqueous solution of a substance to be vented from the very beginning that the 

15 dried, before carrying out a spray drying sprayed wet material remains in the appara- 60 
process is the usual manner, there is added pis as a sticky mass or gets into the cntfect- 
an ammonium ssit of a volatile arid or of ing device sda in the form of moist and uso- 
an acid which readBy decomposes into vola- less material For this reason, by means of 
rile components* in a concentration of 2— 5%, the process according to the present invention, 

20 preferably about 3%, and die dried material there can also be prepared readuy soluble, 85 
is brought, during the drying pro rtss, to a friable dried substances from sogar<ontaming 
temperature at which the added alt vela- syrups, dor example caramel, sweetened con- 
effises. densed milk and malt sugar syrup. Foodstuffs 

Surprisingly, with the process according to and flavouring materials of low viscosity, such 

25 the present invention, mere are obtained dry as coffee, cocoa or tea, also give a very SO 
.products which have optimum dissolving pro- readily soluble aig? friafrip dried substance 
perries and, furthermore, are triable to a high winch, if desired, can subsequently he granur 
degree Even such extraordinarily bygruscopic iated. 

mem'camentB as, for example, sodium color- Since, during the drying procedure, neither 
30 amphemcol-sucanate, are obtained with a inflammable solvent vapours nor aggressive 95 
dry quality which is not esceeded even by gases are formed, it is possible to omit the 
the considerably more expensive freeze dry- provision of additional explosion and cor- 
ing process. The added materials also have rorion protection for the plant employed, 
the advantage that they volaolise completely, The following Examples are given for the 
35 i.e. they cannot be detected is the final pro- purpose of ilmstraring the present inven- 100 
duct, even with modern analytical m e thods, tion: — 
such as gas chromatography. Furthermore, the 

individual particles of the dry maimnl are, Example 1 

d uri ng the drying proces s, surrounded by a Sodium ch^^^ph^rjir^-^^^'^R^ 

40 continuously renewed) reducing, ammonia- By dissolving cmoramphexucol-hesiisuc- 
containing atmosphere which, especially in cinate in water and careful neutralisation with 105 
die case of medicaments which are sensitive to a 10% aqueous solution of sodium hydroxide, 
oxidation, ^ forms as additional protection there is prepared a 50% aqueous solution of 
against omdetxve decomposition. sodium cMcramphenicol-^uccmate;, When the 

45 The dry substances prepared by the pro- oentrnHsation as completed (pH 6.9), stirring ■ 
cess according to the present invention dxs- is continued for some tunc until the yellow- no 
solve again very quickly becau se of the large ish solution has become clear. To tins sola- 
surface area due to the characteristic micro- tion is then nf fd*4 a 15% aqueous solution 
str ucrur e thereof and* bec a use of the low dry- of ammonium bicarbonate in an amouur snf5- 
50 ing temperatures used, they normally do not dent to give a content of 3% of ammonium 
contain any decomposition products so that bicarbonate, referred to the dry product, 115 
pharmaceuticals thus prepared are especially the solution is then subj ected to a sterile un- 
suitable fur parenteral adnmnstration, trad on. Subsequent spray drying of the £11- 
Thz process according m the present in- tered solution is carried out in a spray drier 
55 venrien can be carried out continuously in with a drying capacity of 10 litres of water 
the conventional apparatus used for spray per hour. 120 
drying without any changes bring necessary 
so that a substantially more econoniical Technical dam: 
method of drying is now available, as com- amount of air: 300 m* per hour 
6*0 pared with freeze drying. As drying plant, air entry temperature: 200°C 
those have proved to he especially useful air exit temperature; 70°G 
which dry the product in co-current and throughput: 5 kg. dry substance per hour. 125 
permit a microbe-free separation in a cyclone. 

The spraying can take place not omy with There is obtained a dry product winch 
65 one-substance nozzles but also with two-sub- contains 98.7% sodium cWoramphenicol- 
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succinate and oiily 1.3% of water* the bulk 
density is 10 g/30 cc Since the particle size 
of the product obtained is only 10 — 30 /tax, 
it dissolves in water exttam '^i^r^rfly cuickly 
and completely. 

Example 2 

800 5- cMoctb *^f^** w * < * f *l ^t^*nf |i ^ ****^*n*STr are 
sfowiy dissolved in 1000 mL demineralised 
water, while stirring. Subsequent^, 3263 g. 
L - (•+) . argininc are introduced portion- 
wist The solution is farrher stared for about 
45 minuses until dear and, after the addi- 
tion of 3% an^nomum bicarbonate, referred 
to -the solids content is subjected to a sterile 
ffitration. The filtered solution is spray ***** 
in a spray drier with a capacity of 10 fctres of 
water per hour. 

Technical data: 

amount of air: 300 m a per hour 
■air entry temperature: 190°C. 
air exit temperature: 78 °C. 
throughput: 5 kg. dry substance per hour. 

The dry product thus obtained 
98*5 % coioranuphexacol^fniccinaie a rw^in f 
salt and 0.9% water, 4ias a butt density of 
10 g./30 cc and under the microscope 
gives a characteristic picture of fragmentary 
or spheroidal particles with a diameter of 

10-70 /OS. This f^^r^^^^p ^fTffHT l-S^ , T ^^flt^ 

arguune salt dissolves completely in 30 
seconds in the threefold amount of water at 
20°C 

Example 3 
Magnesium dJgmniphciuf^l ^rn nfll 1 * 

84 g. magnesium hydroxide carbonate are 
added, with stirring, to 1.4 litres of de- 
mineralised water. Into the mixture thus 
obtained there are subsequently introduced 
portjonwise 735 g. cttoramphenicoMiemi- 
succinate. After stirring for several hours, a 
clear yellowish solution is obtained which, 
after the addition of 3% amnmmum bicar- 
bonate, referred to the soHds content, ami 
after sterile filtration, is spray dried under 
theamditions described in Example 2. 

The dry product this obtained contains 
98 J % magnesium chfarain phemcri-sncianatt 
and 0.9 water and has a bulk density of 10 
g./30 cc 1 

Example 4 
Friable caramel 
J\-\ % ■ * ? 73% caramel solution are 
oautxd with 5.3 kg. water so that there is 
oboiined a 50% sahmon with a pH value of 
4.1. Wtik stirring intensively, 470 g. am- 
momum bicarbonate are gradually added par- 
tionwise, the pH thereby increasing to 7 
Tie solution thus prepared is then spray 



Technical data: 
entry temperature: 150°C. 
exit tempenmne: 70°C 
amount of air. 400 nf /hour. 

There is obtained a loose and readily friable 65 
powder winch dissolves spontaneously in 
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Example 5 
Friable caramel. 
11.7 kg. of a 73% caramel solution are 
dihucd with 5.3 kg. water so that .there is 
obtained a 50% solution with a pH vafee of 
4.1. While stirring mteosivdy, 470 g. am* 
mnzsum nitrite are graduaily added portion- 
wise, the pH thereby increasing to 7. Tie 
solution thus prepared is Jhtn spray dried. 

Tech nica l data : 
entry Temperature: 150°G 
exit temperature: 70°C 
amount of air: 400 m'/hour. 

There is obtained a loose and readily 
friable powder which dissolves spontaneously 
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WHAT WE CLAIM IS: 

1- Spray drying process for the prepara- 
tion of readily water-soluble, triable dry 
powders or granulates, wherein to the aque- 
ous solution of a substance to be dried, 
before carrying out the spray (hying, there 
is added an ammonium salt of a volatile acid 
or of an acid which readily decomposes 

volatile components, in a conceotranoo of 2 

5% and the material to be dried is brought, 
during the drying process, to a temperature 
at -which the added salt volatilises. 

2. Spray drying process according to damn 
1, wherein the amrnomum salt is added in a 
concentration of 3%. 

3. Spray drying process according to claim 
1 or 2 , wherein the arnmomum salt used is 
ammonium bicarbonate or ammon ^ nitrite. 

4. Spray drying process according to any 
of tee preceding daims, whenever used for 
spray drying a parenteraHy adniimsterahle 
pha rmac e uti c a l, 

5. Spray drying process according to damn 
4, wherein the parenterally atimhnsterahle 
pharmaceu tical is a chioramphemco3-aicchiate 
sa?L 

6 Spray drying process according to any 
of chums 1—3, whenever used for spray dry- 
ong a solution of a sugar or caramel 

7. Spray drying process according to any 
of darmg 1—3, whenever used for spray dry- 
mg a liquid foodstuff or havouring 

^Spray drying process according to daim 
7, wherein the hquhi foodstuff or flavouring is 
milk, coffee, cocoa or tea. - 

9. Spray drying process according to daim 
1 tor the prep aiaii on of readily water-soluble 120 
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and friable dry powders and granulates, sub- VENNER, SHIPLEY & OCX, 

st mQgfl y 85 hcrBmbrf^ffr described and extra." Chartered Patent A ff^it ^ 

phfied* Rugby Chambers* 

10. Readily water-soluble and friable dry 2 Rugby Street, 

powders, whenever prepared by the process London* W.CL 

according to any of dauns 1—9. Agents for the Applicants. 
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Published by The Patent Office, 25 Southampton Bafldjara, London, WCSA 1AT, from 
which copies may bo obiain&a. 



